Muscle-specific deletion of signal transducer and activator of transcription 5 augments lipid accumulation in skeletal muscle and liver of mice in response to high-fat diet.
Growth hormone (GH) controls liver metabolism through the transcription factor signal transducer and activator of transcription 5 (STAT5). However, it remains to be fully understood to what extent other GH/STAT5 target tissues contribute to lipid and glucose metabolism. This question was now addressed in muscle-specific STAT5 knockout (STAT5 MKO) mice model. Changes in lipid and glucose metabolism were investigated at physiological and molecular levels in muscle and liver tissues of STAT5 MKO mice under normal diet or high-fat diet (HFD) conditions. STAT5 MKO mice exhibited an increased intramyocellular lipid (IMCL) accumulation in the quadriceps in HFD group. Decreased lipolytic hormone-sensitive lipase transcript levels may contribute to the increased IMCL accumulation in STAT5 MKO mice. STAT5 MKO induced hepatic lipid accumulation without deregulated STAT5 signaling. The upregulation of lipoprotein lipase and Cd36 mRNA levels, an increased trend of very low-density lipoprotein receptor mRNA levels, and elevated circulating concentrations of free fatty acid, triglyceride, and total cholesterol support the increase in hepatic lipid accumulation. STAT5 MKO in conjunction with a HFD deregulated both lipid and glucose metabolism in skeletal muscle, and this deregulation induced hepatic fat accumulation via increased circulating glucose, FFA, and TG concentrations. Our study emphasizes that muscle-specific STAT5 signaling is important for balancing lipid and glucose metabolism in peripheral tissues, including muscle and liver and that the deregulation of local STAT5 signaling augments HFD-induced lipid accumulation in both muscle and liver.